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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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n>tuimr-sum 2 1 l » t- A^r v ^ 2 5 

SrRStLT3t«iaiS2 6lcAMLT«!tfi$n4. ^cOS 

4. 

[00413 ic-c. mwm23it®mu lcomotc 

mZKSta 2 8 b 2 9 1 -HUGHE IX ^4 

OT. rn-rjtt*^4 2<0«8f«lBC!HltS*i. SL 
»«*SflR»Sil4 WJ4jmH«2 3 *%SfgE<7)T(c0 
iELT*3tt^T'ft4. 

[00423 [ffiEOHttiBS] SZ5t 

7 r -f ^6 1 rtmtfmmfc&mmtm^xmtzti 

X\^*X'<r>frW.-<r>mmmbWj:h . 
[00433 01 0«BHt***ifc»-0 jSWBJTC 
14. mzJt?T4rf6 lfrt>mUz7ti-7ftZfc 
«. S«4 2<7)IBII»HCSI»L'C*«)SW«'f*tlf 

Z?t7 A6 i *»4>ajlH-4rn-7*3B«Mfc*-C* 

o . Lfrt>mBB.b y r a wmmbnmzii.m'.tfh 
o. mx'tt^n&izznftimi&tfwxx^hn 
x\ mm^mtitmL<»tzMz>ytt:frb'f9khti. * 

Z%7TA*6 1lZXm-Z%&ttmiXl£o. * 
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3t7T4AOSSgB5«>5®Jr$£n 0 fc U £^2 30® 
*f*tn, fc-TikS. n 0 ±1 7%OieHf*m.on 

, ±1 7«««fflrtoa#f***r**«W7o-cw- 

3fc7r4A6 1<3«IBiifflliJB2 3i*i»**. Z(D 

[00443 COi^lC-fSCtlCtO. JRZ3fc7 7"f 
a' 6 1 C0ij§E£S«4 2^fflMKifi-*»t4£i:*ftt 
T*&< . H«W=i8"BJB2 3<0#ffifc3SZ3£7 7 4 a'6 1 

^^RW^fcJ^StfSfcW^Z^TW A6 1 

t v ^ ISM*** 0 . * fciWj«WSOTWR»Sj^SIH 

n* oaWft«EOlHITOR»»RJi. —JSC 
R= ((n-n' )/( n + n' ))* 

n=l. 5fc-t£fc. n' = 1 . 0«02» 

6. n 0 CitLT. *<9M#1 7%OT^ii*f*$- 
#U ion, (c*f LT. -E-coHAU 75SJaTOffl*f* 
*W-rSBHBWT*7r>f 1 OiSiefc»ft&2 3 fc 

^fJtSBJS2 30#®TV)£3t*2r#*#;l%OT 

[004 53 [ ftOagftftflll] «»t«n(i. 9>«B 
2 30«lC«Kt«i:a9Wi:«*IBORIttU4>-rfc 

fc»SrS. 

[00463 aE^SaBffiBTtt. 3fSZ3fc7 r 4 A<7)Sg 
ffiOB*f*«rn 0 tL. ^JB2 3tf3H#f*«rn 1 fc"f 
&fc#. n 0 ±1 7%OKfflF*rC'E.On, ±17%Offi 

Hrtoffi»r**^rr4iw»J7o-c*z3t7T-fA6i 

««iBfcW«B2 3i:«:«N|-f4. LirlKttfh. n 0 
fcn, wtfKJoTlin, ± 1 7%^E#r*&tt£3to: 

unous 2 3 o*9hc&**i j t amt cn>%mo&m 

=*>M»OT«-ttW*aCJ8vvfcBI3(C, ^OKSflfc 
[00473 -lOi o fc-f 4 ; 1 1 J: 0 , «3fflJ3iffiO 

[00483 [JBS^gttSJB] *HS8iJB!KO£ttOir 



-f . *nsfeff^iim-onM^ t i4»z* 7 T 4 a<o 

f?tl£$il£ .1 t k*>6*\ *at'<i 1 mcOU >Xcr>*tf 
HZ3fc7 r -f a'6 1 iOSS®. tf9L<g2 30^ffit'05W 

«*t*o. snug 2 3naffli"c*^>WA*»->T^ 

SOT. ^OH^rD-rjlc-f-LTRItS-^b&sattrBI 
fcyfcttSSft LT W 8H3fc7 t 4 a' 6 1 OJgffilcti 

•7-£»ofc#*3R2 2li. «Z*»Ic7t4A-6 10> 
i8®* 5 ^4 20«ffigffilC*tlTWtfft^Wl::*^(;: 
^?.J:?tcigH-?fLTv^„ ISiO. SIZ3fc7T-fA6 

2 2 tej: 0®#r, HEWSffitcBSjt im* 
tls fi^£*>Wa^A-7-$r^-5^3t : ¥ : ^2 2*r)t|6l 

4. Sg(C^Wfl£0>'N , 7-S-^-5^3t^2 2{i. HZ3t 
7r>fA6 lWAffiltt^LTt-FV y-f-^-yrT^n 

[00493 [mxomimm xmmmnmBtt 

JfiJg««iS 5 outran fc 2204>o^feftt, 
%Z.<T>%V r 4 tWWSmzhh V>X220t HZO 
%y r 4 /Wtmk. tfmm 1 0 Tlg«$^T v 
W*H«i . 0 6 Ttt j|6*» 2 2 *«WRU y XTflWlS 

E.<Dmmmt®mizmm3kttm**ti. %,zm% 

7t4 A'offlEOJgJfr$?:noi: L. b-yX220OS 
#f$5:n 2 t-ri,k^. n 0 ± 1 7JW)«Hrtri.On 1 

± 1 7 XO«Hrt^>a»f***Tfi««W7 OT'IBZ 
367 r-f a*6 lcOSffli:L'>'X2 2 0 fc SrSMt-fS. 

[00503 ioidtfiifcKJ: 1 ). toZJj&rA 
a'6 1 OJSS®T'0#ffi5iti: U^X2 2 OttftdlM*) 

[005 1 3 [S-tOHife^®] *|?Jt^JB{i. VVX 
2 2 0<rmmiz%mMt UyX2 2 0 tO^ffiORWSr 

ti. «Atf)|tll0MB*RW4Ofcfflv^H6C. IB* 

■'»« [00523 »7to3aiBHircti. ^Z3t7 t >f >mm 
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fficogtlr^erno kl. U >X2 2 OcOgtfr^£ n 2 k 
-fSkS. n 0 ±17%i7)glfttlon ! ±17%C0 
«Hrt«ajf*S:*r4«aH|iJ7 0TSBZ#7 r 4 

n 0 kn 2 COttHioTten, ± 1 7 %«9Jli)r$5L#3: 

*Ktt U V X 2 2 0 OffiBCflHtM 70kUy*200 

[00 5 3] ZftkolZthZtlZt*) , ®%im&<r) 

Ttf5R»*fc**Cft»f 6 - k . *C0&H£St 

[0054] [ i? At^iRi ] ^mmmm^^h 2 

2<?)Wifi<oaH t «:H7K*^. *$Mffl?!E<im 5 OHM 
JKBfcU*£*2 2£ J: 9*8S-^.*-W>**«r4. 
E7KJH>T. 3t^2 2\mWK&3k2 2 1 kf£S¥3K 
**2 2 2fct*i. ®C8>) 14 £9 14. 

(i. WRjte¥3R2 2 1*>*T»R4 2»l*ff«ilt** 

[0055] g?Z#7 r 4 A- 6 1 *^<D#c7)£i}3«r[6] 
ii . 7 r -f / <-*<fl*>'l> & k'-f & k £±> l> «: k #*> S . 

4>+fc:BKtMl4»914ii. 3Cjfc7T>fA'6 1A>£> 

*MWfcS£4fc*>KS»T6*i4. £91 

4 <OijPg?co*ix $ (i3t7 r >f A- 6 1 a^ajsfr S3t 

a-IkCf). S37r^fA'6 lj^^aHttf *7*o- 
7**a3ia<8^#lk**fc LTi. wCOi^O 1 4 Sril 
jfi Lfc3e*tf>#fl k *S S - k * 5 T'i? *0) 

T*. S«4 2<0«8feS±A.^ro-7'3tOH3St{iS}: 

x -/ycD-m±tMmki:mm.vz$ l cox\ m&tmco 
*NW*t/\M wt-r-yizm&z-t&zttfvz h. 
z&znkozm i 4 tmftiif . £94ii*.<Tfc 

[ o o 5 6 ] ^S6^!£kSfS*£*ti»fcco|liS 
^k£ffl^£;btfTfflv^k«2:«F£U\ **S^ 

2C t k9§*ft. mZ3t7r^A-6 lCJROiitflk 

s$4 2co»gf®B^ 7 'Q_7'3toB3jfe[Si ; ^a$ : 

£ . 1 4 J: 9¥»ttT 

[0057] [-mwmmm.] i&immnwgm* 

IM2 9 b&SB&l 3 fc*>Hlfc:fl/< , 7-£»0#*iR2 
2«rE«LTH4£"W>*J«r*. 3t^2 2{i«U[0 



<07*d v ^ S itT I- » 4 . »H«)lltt»©-C-U3teai 2 
4*»£jfctf &iU:7-o-7*3&i2ffi4 2«Ott»feffi{cii| 
ill- 6 t T<r>mz^ ixLioZttfhO. WS^^f 
Xcox--tr y hk lT»ffigffiK!$JtT'#&H>%&fr'£6 
cot's wC0flA-7-!rl%O3t^2 2C.J: 9FJrS<W-f 

ii-Rittifcj*zRit«i<DHi. *fctt»zR«iit» 

co J: 5 CLT^HKM'^M Ae&VMc'W-'sMmt 

^f>a$^^T-*ifc^<^aiSs2 6ci 9S7tri.c 

[0058] JajaKUU:* — -*^UOSaH[»!BT. t 
W)*-^*SlSfllJS-f*ikli*5 4"Ct*^. ceo 

t o o 5 9 ] , a±.m itcm-^mA^mmm 

i fcllXH»7jiStO««36 , » 4 L < 4 . 4 . 

Sfl. 3t*aJ39 2 6tf5»(;»36» (=P0 

±-?mw.\i. wmmww-y^zttmi 
xw-yT&onmzmwtztzMz, ntKug. 

. o<K*<7)*?>^HKWii^k LTg.a-r& 

fcftKff4L<ll«l«fi»2 6W|}t«") (^BK*)** 
iSiS*ii. c<i4»SH3t-uyx*«M«ififflfa^ 

0»:3tttaiS^itCO^T(iW^ 10-150963S 
tmHTl 1 -04 7485Rt/«l5l :s Fl 0-289 1 

[0060] Sfcfcifc. 

* («itf3K»5 2. *¥»2 2. It«». ») (C«F 

[0061 ] dcoi 5 t*t=^iHBi. 

»jh»«-k. lslK-ri.BTe^9l31k^A'7h3 4 
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ximmmx^-x^h t'-j>xr ■/ * 2 5 . * 

xAcoj&Fgfcffl^ftJf. BfiJKtffiStf^t^Sir 

[0062] m+a&ttmnn ?sz, stg. * 
weraiicttt >x . 7 r -r > wm-om 

«lBSeAatLTL*3.:fci&*a*. 35Z<7)ft7 
T^N'WUTcoSiWS: 1 .4 5, *hg&c9Jg#r*5r 1 - 

*e«aiS2 6{cft^w{:A 
ox\ z<7)®3. 4%t^o%sfimmmx'$%^mx' 

[00 6 3] £Oy>fX3Gttfi*»S/Nlt£ffiTS-£ 

*o, jb-. mm. »£. »a\ ast. &vssn 

iSB(7)ffiia^ri«J5r3K7 t 4 ^«WK»lrtr«t« L?#Wr 



[0064][2ll£IE12 (C^-ro(i*HSt^®cT)- 
fltoSffiia'C**. HI Hi. »— <03SI(5ffl5:jjrr@l 

5 tan ix wz*># ?t4> w#mg0&k timw- 

ffKS<VO>*jS"W>*iai t**i. 01 2te01 1 
«IBZ*7T'fA6 1<OJW6 5<»)lt*0T*4. 6 1 
<4S5Z3K7t^a\ 7 1 &Znlt7 r A >MTMX'h 0 . 

i<?5(iK:»-9rra-7'jekR««#**<e«M-4. 7 

2ttTn-7*#<0£»#|*k 7 5JiRttiI^#tf>£atfr 

i*re**. 76(i^zco3i£7r-fvs-6 i*^aj3=t-r^ai 

8^0-7^1^0^7 7-4 A 6 l^AWf *R« 
fl-^<D*«i£^-t, 7 3 (itiJStr n-y^fg^ 
rtl. 7 4tt^«^#*>g*#l*lt*4. 7 7liSgZCD 
«ffl7 30i£tl. 7 8tti8ffi?)ff%a («M> "C* 0 , 
#7 r 4 A'Ott 7 1 fc JSZ*MMfi 8 0 <7)j£IS 8 0 <D&-f 
*KT*&. ffl*a7 81i3T*>«ifrJM*l . 4 5^5 
£7 r-f 8«tS<i6. :«ft«irn-7' 

SJS*fftfc:t#Lv^fSi»fftfc^Ci:t>*S. 8 1 
liaj«7 , n-7'3lW>a»BS<?)BSf«(3|ag-fs«KT* 
0. 1 1. 6g-C*l>. 4fc. 8 2{±7'o-7'7t*^Z 

wjsbs o t,zm \x%.m-& t « nw&ftX'h n . a» 

«7 8(C^L<. 8 3UR«rn-7*3K<0*l»IT*i. 

[0065] rn-^^mzjMty r -r / je<o 

S. ^~<03t7r^fA6 1Ott7 l^oT*[fi)7 2lC 
rt^oTfia»t4rD-7*3tllA»WS7 8"C*Ztf5S8B 
80CAUL. JBWfft81-CJB#f5*iraaW6i:*K: 
-gR<7)ro-7'3t{±SWft 8 2 TRSt-f & . Stff Lfc7* 
o- 7T*li*iai 7 3tcfi« L. SC4 2«W»WSiBCA 

m-h . *m 7 3 1 t«nfiS03£ti^nfti t iiSittzBiB 

S*lTV^«"C. ii*>4>ORWfi^*J43WI7 6t:iB 
r>T^|S]7 4t:fsaiL, mZ^«H8 0^V^TmZcO 
Jt7T^f a'|;A^8 1, ®0fft7 8T'AStL H7 1 
t=iB->T#|ll7 5Ke«t*. 8 3*|6](CK«$ 
ft*!RSt7 , o-7*#J±3fe7T'f A'W«7 1 fc«LT 1 6 

Sfc*£<«tvo^fcrtK£om::<03£7T>rA6 1 

oeait- H iWf&M:-?. W,-<r>1t7 r^A61 

fz-commmm t wimx-h i cox- . ska . - 

O J: ? tc LTRW«^*l4Jia*ia» 2 6 KASt LTfl^ 
[0066] 4*M0BIITI4IK:o)3t7 r a'^SOO 

«H8 0^ti>rD-7*jtc7)Rit7iy! { 3fe^aj?5 2 6(c 

Alti"I.Ci:^^Ot\ JSH«#31W>S/Nit**tf> 
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[0067] VJ±<T)tmX'li. »-tf>lt 

tamnsBrnt ix. n~9tft7T<i><eiwn-<n 

9! Lfc. J&Kfc * 4tMKi,r tf>ftK*::o)#7 r -f a' 
6 1 ^W-tfMBffi. 35-cO#7 r A a' 6 2^^-O^E 

<!0ifil*»-otU:*^«iai: SfiTitfltflK . 

mwmmm.t $nx^x^^\ -mzimw.ti-& 

SZ. £H. »£. *A\ »t. aifW;^5StttW!BK 
t»#7 r 4 AWBB* *7 r 4 A^Xftc** LTf «Bfc 

[0068] fclL*>WBTtt#7 r 4 A'tfMMffc*? r 

jvmtztt i x nmmztz z t c i o 7 v r * $r » 
7t4 i^mzn Lxnmmz^z^mzmmt 

<7m%%MiHt<r>tzSMz y i< 73fc*5S±Cli*fc1-* i £ 

v w&uhnwMmzmto#t> * 1 

C00693 [»+-*«it»S] *JtMfflfllNi. #7 

t4a'6 1. 6 2kLT?lfri: , )ljSU>37$:ft;tS#7 

r-f A*fflv>r^*jft-co*ii-. »=. ana. us. 
a*, m-t. *a. Rxm+emmntmci. *n 

m>btiL&Piffi&Vi<D7y y KtfO+C. ?yv FttJ: 

*Sia^N>H;U7T -f a'J; 0 i>£v**>T\ a'^F/p? 
r4Aj:ijt>*aii»?*>*. St. ?77fflt37 

37*r«oH*r*a£Ay K*7T-fAj: o <-t* 

^ fc *«T# » ■f-<z>i£SA> F/l-7 r 4 A «t 0 
NAfcf»*wfc*«ifi*6. *HM^ffi^3K7r-f ^i:L 
Tr*W (80 Sm^-y F9-f h#-f Htff* L< 

[0070] Jfc7 r 4 ^»T«tt3Wi 

46ts;<. >h2%am*m'Mfxi>viti%^<r>x\ 5f 

*fcttfflMa«3:"<7hfc*H*£iJWa**. 31 
K4fc. #7T4MV*»fca3MM«vwT* Stftf3t3SS 



h fcftC* - *«il<7) 3 W < ? Mfc*0 4 £ i: 0*7 

**. it. *7r-f a-^na-ca^'C. SACX 

[007 1 ] feUJKW Lfc* — -JB+- <7«lt»!BT'. 

Wft<r>*-?&W£ttm-&Zt\SMo&X'i>ti:\.\ Z 
[ 0 0 7 2 ] i fc. JaJdR"WLfc3B-~l&+-tf>!tSfc» 

ei»$ix. ^wfc»t:, 3tetaiS2 6^friciHt55 

< Ji^JtRStfi#A» f> flW $ a- 5 * - * £ f ijfflt « 

*kw. ffiSfflRIRISiC. »*ffl^TltK*ff*5. 3!(C 
ifc. t-^^SJi. WJfMKOA'^-^JtfccwitJL 
TA-^-y^iOSS$r$i]WS^C #4L<li2 

«2 4tc*i4. Jltcifc. K»jb&»(c>i<J:ah<oil»f 

fcftmz. omoz-iMcKfttts^bixtiiiiitz 

EBSix*. d^f>2^3t-py^^»|ffliSWay 
O^ttUiSltjCooTti^lW 1 1 0 - 1 5 0 9 6 3& 
l-047485&tmii ! Pl 0-289 1 
7t:B3^$ilT^5. 

[0 07 3] *fffl««=:^i6Wi. 3tK 

+ (^JtJf7tK5 2. 3teS»2 2. it«. *) C«» 

»H L«3HBfl»Tie6 L/^aM 7WX'W oZt t 
^. 

[0074] d^i 3 ts*:*=^SHB4, 
* ? . »ih»*i: . EME-f 4JJBBBB3 1 1 v ^ 7 h 3 4 

£t*«T*. WegSfflStw{iSUfgE(crD-7-5tS:3? 

x ®mb±m%&m t Tsaewtcestr * fc» 7 
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9 Yti:Wtfi^w*WL^ft\i%\wX\ tt-f 
[007 5] 

[HIB*>fB*a:SWn 

0-e*>*. 

[H4 ] *E.0&tmmryz-?&&. mmmwnmg 
[05 i &znmmmv>aM<7-m^fz%&%<7) 

[06 ] IBA. »-t<«tt»SlfeKBW6flW«7-t 
[07 ] fl^<OSO«MBOCi<?V'C!7-S»r>fe3te*jRtf!) 

[08 ] m^HifiBfflWQcOM-v-Sr^ro^^cO 
ffjS<9W®0T'£6. 

[09 ] cm pmm£w<r)mmix'$>z> . 

[01 o] m&*-*$aikmtiiaiflM9>*ijitm 

[0ii] »+0>idMB!iM>*-*»i» mmsm.<»m. 
wmx'&h. 

[01 2] *7r^^"C«««<«iWWHt*BTft4. 



i mmnm. 

4 so 

1 1 mgfanmmtii 

1 2 SfiABMcN 

14 SO 

2 1 ^E-^gM 

2 2 AOVty-fcfcofc*?* 

23 aqj8(Karoyjjtft$) 

24 %MCwy>yyT£tzlt*-ts>yyT) 
2 5 t-A*7l/-y? 

2 6 3t^ajs 

2 7 ^mcani-Kmi 

2 8 ®&-t&m-%.ttm 

2 9 

3 i mm%& 

3 2 we* 

3 3 sera^as 

34 

35 u—9>)V*4yy 

3 6 WlStf 

37 mxm 

4 1 gfes>j 

4 2 aHKOsWfc^xM) 
4 3 BWflttttflHI 

4 4 ftffigffi 

6 1 *Z*7-MA 

6 2 gS-ft^T-f^ 

6 3 SS-*tS£UyX 

6 4 jfcutsteuyx 

6 5 

7 0 ««n 

7 1 ityr4J«7M 

7 2 Tn-7ft<?)imijfo 

7 3 Tn-7-*OfiW5ri*l 

74 5»tflmw>e»rfl 

7 5 R»fi-f7fe?><£l»;frifi] 

7 6 £M 

7 7 &-rt%Mcoim 

7 8 »Z««BiSO«*A *fcttrn-r* 
«0A3tft ( EM1»**0>JB*r» ) 

79 tfn&n 

8 0 

8 1 Tn-rytnmvm < sstfiw? asws ) 

8 2 ro-7*3lM>K»a 

8 3 ru-?K<n>W3b%<rtm-Hfa 

10 0 ffi\7 HOE<6Sr^rf 

i o i mmjmnm&zifrf 

102 SftftttS 

103 sras^yF 
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